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What is claimed is: 



1 . An isolated nucleic acid molecule selected from the group consisting of: 
(a) an isolated nucleic acid molecule comprising a nucleic acid 
sequence selected from the group consisting of SEQ ID/NO: 1, SEQ ID NO: 3, SEQ ID 
5 N0:4, SEQ ID N0:5, SEQ ID N0:19, and SEQ ID N0:2l or a homolog thereof, wherein 
said homolog has an at least 50 contiguous nucleotide region identical in sequence to a 50 
contiguous nucleotide region of a nucleic acid sequence selected from the group 
consisting of SEQ ID N0:1, SEQ ID N0:3, §EQ ID N0:4, SEQ ID N0:5, SEQ ID 
NO: 19, and SEQIDN0:21; 
10 (b) an isolated nucleioi' acid molecule comprising a nucleic acid 

sequence selected from the group cons/sting of SEQ ID N0:6, SEQ ID N0:8, SEQ ID 
NO:9, SEQ ID NO: 10, SEQ ID Noll, SEQ ID NO:24, SEQ ID NO:25, SEQ ID NO:27, 
SEQ ID NO:28, SEQ ID NO:29, SEQ ID NO:30, SEQ ID NO:32, SEQ ID NO:33, SEQ 
ID NO:35, SEQ ID NO:36, and /eQ ID NO:37, or a homolog thereof, wherein said 
15 homolog has an at least 40 coritiguous/iuSleotide region identical in sequence to a 40 
contiguous nucleotide regiog^ of a nuc^,^ic^5id sequence selected from the group 
consisting of SEQ ID N0:6, SEQ ID NO: 8, SEQ ID N0:9, SEQ ID NO: 10, SEQ ID 
NO:22, SEQ ID NO:24, SEQ ID NO:25, SEQ ID NO:27, SEQ ID NO:28, SEQ ED 
NO:29, SEQ ID NO:39; SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:35, SEQ ID 
20 NO:36, and SEQ ID NO:37; 

(c) / an isolated nucleic acid molecule comprising a nucleic acid 
sequence selected from the group consisting of SEQ ID N0:41, SEQ ID NO:42, SEQ ID 
NO:43, SEQ I]/nO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, and SEQ ID 
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NO: 50, or a homolog thereof, wherein said homolog has an at liast 30 contiguous 
nucleotide region identical in sequence to a 30 contiguous nucleotide region of a nucleic 
acid sequence selected from the group consisting of SECrlD N0:41, SEQ ID NO:42, 
SEQ ID NO:43, SEQ ID NO:45, SEQ ID NO:46, SE^ ID NO:47, SEQ ID NO:48, and 
5 SEQIDNO:50; 

(d) an isolated nucleic acid rn6lecule comprising a nucleic acid 
sequence selected from the group consisting of SEQ ID N0:51, SEQ ID NO:52, SEQ ID 
NO:54, SEQ ID NO:55, SEQ ID NO:56, S^Q ID NO:57, and SEQ ID NO:59, or a 
homolog thereof, wherein said homolog^as an at least 40 contiguous nucleotide region 

10 identical in sequence to a 40 contiguoi4s nucleotide region of a nucleic acid sequence 
selected from the group consisting df SEQ ID N0:51, SEQ ID NO:52, SEQ ID NO:54, 
SEQ ED NO:55, SEQ ID NO:56, ^EQ ID NO:57, and SEQ ID NO:59; 

(e) an isolated nucleic acid molecule comprising a nucleic acid 
sequence selected from the group consisting of SEQ ID NO: 60 and SEQ ID NO: 62, or a 

1 5 homolog thereof, wherein/said homolog has an at least 30 contiguous nucleotide region 
identical in sequence to A 30 contiguous nucleotide region of a nucleic acid sequence 
selected from the groyt consistiag^ SEQ ID NO:60 and SEQ ID NO:62; 

(f) / an isolated nucleic acid molecule comprising a nucleic acid 
sequence selected/from the group consisting of SEQ ID NO: 63, SEQ ID NO: 64, SEQ ID 

20 NO:66, SEQ ID/NO:67, SEQ ID NO:68, SEQ ID NO:69 and SEQ ID N0:71, or a 

homolog thereof, wherein said homolog has an at least 45 contiguous nucleotide region 
identical in sequence to a 45 contiguous nucleotide region of a nucleic acid sequence 
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selected from the group consisting of SEQ ID NO:63, SEQ ID NO:64<^SEQ ID NO:66, 
SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69 and SEQ ID No/l; 

(g) an isolated nucleic acid molecule comprising a nucleic acid 
sequence selected from the group consisting of SEQ ID NQ?72, SEQ ID NO: 74, SEQ ID 
5 NO:75, SEQ ID NO:76, SEQ ID NO:77, and SEQ ID 'N& J9, or a homolog thereof, 
wherein said homolog has an at least 35 contiguous nucleotide region identical in 
sequence to a 35 contiguous nucleotide region of a^cleic acid sequence selected from 
the group consisting of SEQ ID NO:72, SEQ ID^O:74, SEQ ID NO:75, SEQ ID NO:76, 
SEQ ID NO:77, and SEQ ID NO:79; 
10 (h) an isolated nucleic a'cid molecule comprising a nucleic acid 

sequence selected from the group consis/ng of SEQ ID NO:80, SEQ ID NO:82, SEQ ID 
NO:83, SEQ ID NO:84, SEQ ID N^;'^, and SEQ ID NO:87, or a homolog thereof, 
wherein said homolog has an at least 45 contiguous nucleotide region identical in 
sequence to a 45 contiguous nucleotide region of a nucleic acid sequence selected from 
15 the group consisting of SEQ JD NO:80, SEQ ID NO:82, SEQ ID NO:83, SEQ ID NO:84, 
SEQ ID NO:85, and SEQ^ NO:87; ^ 

(i) an^solated nuclfeic-a^id molecule comprising a nucleic acid 
sequence selected from/the group consisting of SEQ ID NO:88, SEQ ID NO:89, SEQ ID 
NO:90, SEQ ID N0:^1, SEQ ID NO:93, SEQ ID NO:94, SEQ ID NO:95, SEQ ID 
20 NO:96, SEQ ID NG):98, SEQIDNO:99, SEQ ID NO: 101, SEQ ID NO: 102, SEQ ID 
NO: 103, SEQ ID/NO: 104, and SEQ ID NO: 106, or a homolog thereof, wherein said 
homolog has an at least 1 5 contiguous nucleotide region identical in sequence to a 1 5 
contiguous njicleotide region of a nucleic acid sequence selected from the group 
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consisting of SEQ ID NO:88, SEQ ID NO:89, SEQ ID NO:90, SEfi JD N0:9I, SEQ ID 
NO:93, SEQ ID NO:94, SEQ ID NO:95, SEQ ID NO:96, SEQ PD NO:98, SEQ ID 
NO:99, SEQ ID NO: 101, SEQ ID NO: 102, SEQ ID NO: lOS/^EQ ID NO: 104, and SEQ 
IDNO:106; 

5 (j) an isolated nucleic acid molecul^ having a nucleic acid sequence 

selected from the group consisting of SEQ ID N0:1GI7, SEQ ID NO: 109, SEQ ID 
NO: 110, SEQ ID NO: 112, SEQ ID NO: 113, SE(VlDN0:115, SEQ ID NO: 116, SEQ ID 
NO: 118, SEQ ID NO: 155, SEQ ID NO: 157, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID 
NO: 161, SEQ ID NO: 163, SEQ ID NO: 164/sEQ ID NO: 166, SEQ ID NO: 167, SEQ ID 
10 NO: 169, SEQ ID NO: 170, and SEQ ID >^0: 172; and 

(k) an isolated nucbic acid molecule having a nucleic acid sequence 
selected from the group consisting^ SEQ ID N0:119, SEQ ID N0:121, SEQ ID 
NO: 122, SEQ ID NO: 123, SEQ IE) NO: 124, and SEQ ID NO: 126. 



2. The nucleic acid/molecule of Claim 1, 
15 wherein a said nucleio'acid molecule as set forth in (a) comprises a nucleic acid 

sequence that encodes a czJmt IL-4 protein; 

wherein a said nuc'leic acid molecul^as-sefforth in (b) comprises a nucleic acid 
sequence that encodes alanine Flt-3 ligand protein; 

wherein a said^ucleic acid molecule as set forth in (c) comprises a nucleic acid 
20 sequence that encod/s a feline Flt-3 ligand protein; 

wherein a said nucleic acid molecule as set forth in (d) comprises a nucleic acid 
sequence that encodes a canine CD40 protein; 
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wherein a said nucleic acid molecule as set forth in (e) comprises a nucleic acid 
sequence that encodes a feline CD40 protein; 

wherein a said nucleic acid molecule as set forth iny(f) comprises a nucleic acid 
sequence that encodes a canine CD 154 protein; 

wherein a said nucleic acid molecule as set fc^th in (g) comprises a nucleic acid 
sequence that encodes a feline CD154 protein; 

wherein a said nucleic acid molecule asy^et forth in (h) comprises a nucleic acid 
sequence that encodes a canine IL-5 protein;; 

wherein a said nucleic acid molecule as set forth in (i) comprises a nucleic acid 
molecule that encodes a canine IL-13 protein; 

wherein a said nucleic acid mmecule as set forth in (j) consists of a nucleic acid 
molecule that encodes a feline interferon alpha protein; and 

wherein a said nucleic acid molecule as set forth in (k) consists of a nucleic acid 
molecule that encodes a feline/GM-CSF. 



3. 



The nucleic acid molecule of Claim 1 , 



wherein said nucleic acid molecule of (a) encodes a protein that elicits an immune 
response against an IL-^'protein ha^^g an amino acid sequence selected from the group 
consisting of SEQ ID N0:2, and SEQ"TOTTO:20, or a protein that has IL-4 activity; 

wherein saidmucleic acid molecule selected from the group consisting of (b) and 
(c) encodes a protein that elicits an immune response against a Flt-3 ligand protein having 
an amino acid seauence selected from the group consisting of SEQ ID N0:7, SEQ ID 
NO:23, SEQ ID NO:26, SEQ ID N0:31, SEQ ID NO:34, SEQ ID NO:44, and SEQ ID 
NO:49, or a p/otein that has Flt-3 ligand activity; 
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wherein said nucleic acid molecule selected from the grodp consisting of (d) and 
(e) encodes a protein that elicits an immune response against /CD40 protein having an 
amino acid sequence selected from the group consisting ofSEQ ID NO:53, SEQ ID 
NO:58, and SEQ ID N0:61, or a protein that has CD40^tivity; 
5 wherein said nucleic acid molecule selected from the group consisting of (f) and 

(g) encodes a protein that elicits an immune response against a CD 154 protein having an 
amino acid sequence selected from the group coiisisting of SEQ ID NO:65, SEQ ID 
NO:70, SEQ ID NO:73, and SEQ ID NO:78, /r a protein that has CD154 activity; 

wherein said nucleic acid molecule^of (h) encodes a protein that elicits an immune 
10 response against an IL-5 protein having an amino acid sequence selected from the group 
consisting of SEQ ID N0:81 and SEQ ID NO:86, or a protein that has IL-5 activity; 

wherein said nucleic acid mc^ecule of (i) encodes a protein that elicits an immune 
response against an IL-13 protein'^having an amino acid sequence selected from the group 
consisting of SEQ ID NO:92, SEQ ID NO:97, SEQ ID NO: 100, and SEQ ID NO: 105, or 
15 a protein that has IL-13 actiyty; 



wherein said nucleic acid molecule of (S)- encodes a protein that elicits an immune 
response against an interferon alpha protein having an amino acid sequence selected from 
the group consisting o/sEQ ID NO: 108, SEQ ID NO: 1 1 1 , SEQ ID NO: 1 14, SEQ ID 
NO: 117, SEQ ID NO: 156, SEQ ID NO: 159, SEQ ID NO: 162, SEQ ID NO: 165, SEQ ID 
20 NO:168, andSEQIDN0:171; and 

wherein s^id nucleic acid molecule of (k) encodes a protein that elicits an immime 
response againsft a GM-CSF protein having an amino acid sequence selected from the 
group consist/ng of SEQ ID NO: 120 and SEQ ID NO: 125. 
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4. The nucleic acid molecule of Glaim 1, wherein saio nucleic acid molecule 
comprises a nucleic acid molecule selected from the group copfsisting of nCaIL-4549, 
nCaIL-4396, nCaIL-4324, nCaFlt3L,o,3, nCaFltSLggj, nCaFlt35/804, nCaFlt3L828, nCaFltSLggj, 
nCaFlt3L,o,9, nCaFlt3L93, nCaFlt3L75o, nFeFlt3L395, nFe^t3L793, nFeFlt3L942, nFeFk3L873, 
nFeFlt3L795, nCaCD4032„ nCaCD40,425, nCaCD40822,/iCaCD40765, nFeCD40336, 
nCaCD 154390, nCaCD 1541878, nCaCDl 54730, nCaOD 154^33, nFeCD 154885, nFeCD15478o, 
nFeCD 154^33, nCaIL-56,o, nCaIL-5402, nCaIL-534ynCaIL- 13,66, nCaIL-13272, nCalL- 13278, 
nCaIL-13,302, nCaIL-13393, nCaIL-13333, nCaII>13,269, nCalL-Djgo, nCaIL-13330, 
nFeIFNa567a, nFelFNajsTb, nFeIFNa567c, nFe;FNa498„ nFeIFNa49gb, nFeIFNa498e, 
10 nFeIFNa582d, nFeIFNcc5,3d, nFeIFNa567e, n/eIFNc£498e, nFeGMCSF444, nFeGMCSF432, and 
nFeGMCSFjg,. 



5. The nucleic acid molecule of Claim 1, wherein said nucleic acid molecule 
is selected from the group consisting of: 

(a) a nucleic ^cid molecule comprising a nucleic acid sequence that 
1 5 encodes a protein having an ai^ino acid sequence selected from the group consisting of 

(i) / SEQ ID K0:2, SEQ ID NO:20, SEQ ID N0:7, SEQ ID 
NO:23, SEQ ID NO:26, SEQ ID N0:31, SEQ ID NO:34, SEQ ED NO:44, SEQ ID 
NO:49, SEQ ID NO:53, /eQ ID NO:58, SEQ ID N0:61, SEQ ID NO:65, SEQ ID 
NO:70, SEQ ID NO:73/ SEQ ID NO:78, SEQ ID N0:81, SEQ ED NO:86, SEQ ID 

20 NO:92, SEQ ID N0:^7, SEQ ID NO: 100, SEQ ID NO: 105, and 

(ii) SEQ ID NO: 108, SEQ ID NO: 111, SEQ ID NO: 114, SEQ 
IDN0:117, SEQ|DNO:120, SEQIDNO:125, SEQIDNO:156, SEQIDNO:159, SEQ 
ID NO: 162, SEQ^ED NO: 165, SEQ ID NO: 168, and SEQ ID NO: 171; and 
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(b) a nucleic acid molecule comprisipg an allelic variant of a nucleic 
acid molecule encoding a protein having any of said amino acm sequences of group (a) 
(i)- 

6. The nucleic acid molecule of Claim"!, wherein said nucleic acid molecule 
is selected from the group consisting of: 

(a) a nucleic acid molecule coniprising a nucleic acid sequence 
selected from the group consisting of 

(i) SEQ ID NO: 1,^EQ ID N0:3, SEQ ID N0:4, SEQ ID 
N0:5, SEQ ID NO: 19, SEQ ID N0:21, SEO ID N0:6, SEQ ID N0:8, SEQ ID N0:9, 
SEQ ID NO: 10, SEQ ID NO:22, SEQ ID^N0:24, SEQ ID NO:25, SEQ ID NO:27, SEQ 
ID NO:28, SEQ ID NO:29, SEQ ID NO:30, SEQ ID NO:32, SEQ ID NO:33, SEQ ID 
NO:35, SEQ ID NO:36, SEQ ID N0:37, SEQ ID N0:41, SEQ ID NO:42, SEQ ID 
NO:43, SEQ ID NO:45, SEQ Id/o:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID 



NO:50, SEQ ID N0:51, SEQ ID NO:52, SEQ ID NO:54, SEQ ID NO:55, SEQ ID 
NO:56, SEQ ID NO:57, SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:62, SEQ ID 
NO:63, SEQ ID NO:64, S^ ID NO:66, ^Q^roNO:67, SEQ ID NO:68, SEQ ID 
NO:69, SEQ ID N0:71, SEQ ID NO:72, SEQ ID NO:74, SEQ ID NO:75, SEQ ID 
NO:76, SEQ ID t^O Jll SEQ ID NO:79, SEQ ID NO:80, SEQ ID NO:82, SEQ ID 
NO:83, SEQ ID NO:84, SEQ ID NO:85, SEQ ID NO:87, SEQ ID NO:88, SEQ ID 
NO:89, SEQ ID NO:90, SEQ ID N0:91, SEQ ID NO:93, SEQ ID NO:94, SEQ ID 
NO:95, SEQ ID NO:96, SEQ ID NO:98, SEQ ID NO:99, SEQ ID NO: 101, SEQ ID 
NO: 102, SEQ I© NO: 103, SEQ ID NO: 104, SEQ ID NO: 106, and 
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(ii) SEQIDNO:107, SEQipNO:109, SEQIDNO:110, SEQ 
ID NO: 1 12, SEQ ID NO: 1 13, SEQ ID NO: 1 15, SEQ PD NO: 1 16, SEQ ID NO: 1 1 8, SEQ 
IDN0:119, SEQIDNO:121,SEQIDNO:122, S^IDNO:123, SEQIDNO:124; SEQ 
IDNO:126, SEQIDNO:155, SEQ ID N0:15/sEQ ID NO:158, SEQIDNO:160, SEQ 
IDN0:161, SEQIDNO:163, SEQIDNo/64, SEQIDNO:166, SEQIDNO:167, SEQ 
IDNO:169, SEQIDNO:170, andSEaroNO:172;and \ 

(b) a nucleic acicJanQl€clile comprising an allelic variant of a nucleic 
acid molecule comprising any ofi^said nud^acid sequences of (a) (i). 

7. The nucleic aj>W molecule of Clajm-'l'T^^ierein said nucleic acid molecule 
is an oligonucleotide. 

8. ^^^^^^^Ajeeorj^inant molecule comprising a nucleic acid molecule as set forth in 
Claini'-l'^perativeh' linked to a transcription control sequence. 

9. ^-^recombinant virus comprising a nucleic acid molecule as set forth in 
Claim 1. 

\p. A-recombinant cell comprising a nucleic acid molecule as set forth in 
Claim-r.' 
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11. An isolated nucleic acid molecule selected from/flie group consisting of: 

(a) a nucleic acid molecule having a nucli^ic acid sequence that is at 
least about 92 percent identical to a nucleic acid sequenc/ selected from the group 
consisting of SEQ ID NO: 1, SEQ ID N0:3, SEQ ID ^:4, SEQ ID N0:5, SEQ ID 

5 N0:19, andSEQIDN0:21; 

(b) a nucleic acid molecule hdving a nucleic acid sequence that is at 
least about 75 percent identical to a nucleic acid sequence selected from the group 
consisting of SEQ ID N0:6, SEQ ID N0^^ SEQ ID N0:9, SEQ ID NO: 10, SEQ ID 
NO:22, SEQ ID NO:24, SEQ ID N0:2/ SEQ ID NO:27, SEQ ID NO:28, SEQ ID 

10 NO:29, SEQ ID NO:30, SEQ ID N9:32, SEQ ID NO:33, SEQ ID NO:35, SEQ ID 
NO:36, and SEQ ID NO:37; 

(c) a nucleic' acid molecule having a nucleic acid sequence that is at 
least about 75 percent identical to a nucleic acid sequence selected from the group 
consisting of SEQ ID No4l, SEQ ID NO:42, SEQ ID NO:43, SEQ ID NO:45, SEQ ID 

15 NO:46, SEQ ID NO:47/ SEQ ID NO:48, and SEQ ID NO:50; 

(d) / a nucleic_&cid molecule having a nucleic acid sequence that is at 
least about 70 percMt identiQalJp-^ucleic acid sequence selected from the group 
consisting of SE0 ED N0:51, SEQ ID NO:52, SEQ ID NO:54, SEQ ID NO:55, SEQ ID 
NO:56, SEQ I]/nO:57, and SEQ ID NO:59; 

20 / (e) a nucleic acid molecule having a nucleic acid sequence that is at 

least about^O percent identical to a nucleic acid sequence selected from the group 
consisting of SEQ ID NO: 60 and SEQ ID NO: 62; 
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(f) a nucleic acid molecule having a nucleic acid sequence that is at 
least about 85 percent identical to a nucleic acid sequence selected from the group 
consisting of SEQ ID NO:63, SEQ ID NO:64, SEQ ID ^(/m, SEQ ID NO:67, SEQ ID 
NO:68, SEQ ID NO:69, and SEQ ID N0:71; 
5 (g) a nucleic acid molecule having a nucleic acid sequence that is at 

least about 91 percent identical to a nucleic acid sequence selected from the group 
consisting of SEQ ID NO:72, SEQ ID NO:74/SEQ ID NO:75, SEQ ID NO:76, SEQ ID 
NO:77, and SEQ ID NO:79; 

(h) a nucleic acid mgifecule having a nucleic acid sequence that is at 
10 least about 90 percent identical to a nucleic acid sequence selected from the group 

consisting of SEQ ID NO:80, SE(/lD NO:82, SEQ ID NO:83, SEQ ID NO:84, SEQ ID 
NO:85, and SEQ ID NO:87; 

(i) a nucleic acid molecule having a nucleic acid sequence that is at 
least about 65 percent identical to a nucleic acid sequence selected from the group 

15 consisting of SEQ ID NO: 88, SEQIDNO:89, SEQIDNO:90, SEQIDN0:91, SEQ ID 
NO:93, SEQ ID NO:94, SEQ ID NO:95, SEQ ID NO:96, SEQ ID NO:98, SEQ ID 
NO:99, SEQIDNq/lOl, SEJ^('EDNO:102, SEQ ID NO: 103, SEQ ID NO: 104, and SEQ 
IDNO:106; 

a nucleic acid molecule having a nucleic acid sequence that is 
20 selected from /he group consisting of SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID 

NO: 110, SEQ ID NO: 112, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID NO: 116, SEQ ID 
NO:118,,SEQIDNO:155, SEQIDNO:157, SEQIDNO:158, SEQIDNO:160, SEQ ID 
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NO: 161, SEQIDNO:163, SE0iDNO:164, SEQ^N0:166, SEQIDN0:167, SEQ ID 
NO: 160, SEQ ID NO: 170, and SEQ ID NO:!/^; and 

(k) a nucleic acid moLg!cule having a nucleic acid sequence that is 
selected from the group consisting Qf^S^^NO:l 19, SEQ ID NO: 121, SEQ ID 
NO: 122, SEQ ID NO: 123, SE(W) NO: 124, and SEQ ID NO: 126. 
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12. An isolated nucleic acid molecule selected from the group consisting of: 

(a) a nucleic acid molecule having aynucleic acid sequence encoding 
an IL-4 protein selected from the group consisting o^i) a protein having an amino acid 
sequence that is at least about 85 percent identical /o an amino acid sequence selected 
from the group consisting of SEQ ID N0:2 and SEQ ED NO:20 and (ii) a protein 
comprising a fragment of at least 20 amino acras of an amino acid sequence selected from 
the group consisting of SEQ ID N0:2 and SEQ ID NO:20; 

(b) a nucleic acid molecule having a nucleic acid sequence encoding a 
Flt-3 ligand protein selected from the group consisting of (i) a protein having an amino 
acid sequence that is at least about li percent identical to an amino acid sequence 
selected from the group consisting/of SEQ ID N0:7, SEQ ID NO:23, SEQ ID NO:26, 



SEQ ID N0:3 1, and SEQ ED :34, and (ii) a protein comprising a fragment of at least 
25 amino acids of an amino add sequence selected from the group consisting of SEQ ID 
N0:7, SEQIDNO:23, SEQffi) NO:26, SEQ ID N0:31, and SEQIDNO:34; 

(c) a nucleic acid molecule having a nucleic acid sequence encoding a 
Flt-3 ligand protein selected from the group consisting of (i) a protein having an amino 
acid sequence that is at Jeast about 75 percent identical to an amino acid sequence 
selected from the group consisting^f SEQ ID NO:44 and SEQ ID NO:49 and (ii) a 
protein comprising a/fragment Vfatle^t 25 amino acids of an amino acid sequence 
selected from the a^oup consisting of SEQ ID NO:44 and SEQ ID NO:49; 

(d) / a nucleic acid molecule having a nucleic acid sequence encoding a 
CD40 protein selected from the group consisting of (i) a protein having an amino acid 
sequence that i^ at least about 70 percent identical to an amino acid sequence selected 
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from the group consisting of SEQ ID NO:53 and SEQ ID Nb:58 and (ii) a protein 
comprising a fragment of at least 30 amino acids of an amino acid sequence selected from 
the group consisting of SEQ ID NO:53 and SEQ ID N/6:58; 

(e) a nucleic acid molecule havinlg a nucleic acid sequence encoding a 
5 CD40 protein selected from the group consisting/of (i) a protein having an amino acid 

sequence that is at least about 60 percent identix^al to an amino acid sequence comprising 
SEQ ID N0:61 and (ii) a protein comprising a fragment of at least 20 amino acids of an 
amino acid sequence comprising SEQ ID/N0:61; 

(f) a nucleic acid rnolecule having a nucleic acid sequence encoding a 
10 CD 154 protein selected from the group consisting of (i) a protein having an amino acid 

sequence that is at least about 80 percent identical to an amino acid sequence selected 
from the group consisting of SEQ ID NO:65 and SEQ ID NO:70, and (ii) a protein 
comprising a fragment of at least 35 amino acids of an amino acid sequence selected from 
the group consisting of SE Q^ NO:65 and SEQ ID NO:70; 
15 (g) a nucleic acid molecule having a nucleic acid sequence encoding a 

CD 154 protein selected from the group consisting of (i) a protein having an amino acid 
sequence that is at least dbdm 85 percent identical to an amino acid sequence selected 
from the group consi/ting of^^Q ID NO:73 and SEQ ID NO:78, and (ii) a protein 
comprising a fraginent of at least 50 amino acids of an amino acid sequence selected from 
20 the group consisting of SEQ ID NO:73 and SEQ ID NO:78; 

i) a nucleic acid molecule having a nucleic acid sequence encoding 
an IL-5 proteiti selected from the group consisting of (i) a protein having an amino acid 
sequence th^ is at least about 85 percent identical to an amino acid sequence selected 
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from the group consisting of SEQ ID N0:81 and SEQ ID>NO:86 and (ii) a protein 
comprising a fragment of at least 20 amino acids of an/amino acid sequence selected from 
the group consisting of SEQ ID N0:81 and SEQ imSfO:86; 

(i) a nucleic acid molecule ha(ving a nucleic acid sequence encoding 
5 an IL-13 protein selected from the group con&j'sting of (i) a protein having an amino acid 
sequence that is at least about 70 percent identical to an amino acid sequence selected 
from the group consisting of SEQ ID NG):92, SEQ ID NO:97, SEQ ID NO: 100, and SEQ 
ID NO: 105 and (ii) a protein comprising a fragment of at least 15 amino acids of an 
amino acid sequence selected fromthe group consisting of SEQ ID NO:92, SEQ ID 
10 NO:97, SEQ ID NO: 100, and Sm ID NO: 105; 

(j) a nucleic acid molecule having a nucleic acid sequence encoding 
an interferon alpha protein^aving an amino acid sequence that is selected from the group 
consisting of amino acid/feequence SEQ ID NO: 108, SEQ ID NO: 1 1 1, SEQ ID NO: 1 14, 
SEQ ID N0:117, SEofc) NO:156, SEQ ID NO:159, SEQ ID NO:162, SEQ ID NO:165, 
15 SEQIDNO:168,an/sEQn)iJp:171; 

(k) / a nucleic acid molecule having a nucleic acid sequence encoding a 
GMCSF protein having an ammo acid sequence that is selected from the group consisting 
of amino acid sequence SEQ ID NO: 120, and SEQ ID NO: 125; and 

(1) a nucleic acid molecule comprising a complement of any of said 
20 nucleic acid molecules as set forth in (a), (b), (c), (d), (e), (f), (g), (h), (i), (j), or (k), 
wnerein said IL-4 protein elicits an immune response against an IL-4 protein 
selectedrfrom the group consisting of SEQ ID N0:2 and SEQ ID NO:20 or is a protein 
with ipterleukin-4 activity, said Flt-3 ligand protein elicits an immune response against a 
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Flt-3 ligand protein selected from the group consisting of SEy ID N0:7, SEQ ID NO:23, 
SEQ ID NO:26, SEQ ID N0:31, SEQ ID NO:34, SEQ ID Wo:44, and SEQ ID NO:49 or 
is a protein with Flt-3 ligand activity, said CD40 protein/felicits an immune response 
against a CD40 protein selected from the group consisting of SEQ ID NO: 53, SEQ ID 
5 NO : 5 8 , and SEQ ID NO : 6 1 or is a protein with CE)40 activity, said CD 1 54 protein elicits 
an immune response against a CD 154 protein selected from the group consisting of SEQ 
ID NO:65, SEQ ID NO:70, SEQ ID NO:73yknd SEQ ID NO:78 or is a protein with 
CD 154 activity, said IL-5 protein elicits an immune response against a IL-5 protein 
selected from the group consisting of SEQ ID N0:81 and SEQ ED NO:86 or is a protein 
10 with IL-5 activity, said IL-13 proteiii elicits an immune response against an IL-13 protein 
selected from the group consisting of SEQ ID NO:92, SEQ ID NO:97, SEQ ID NO: 100, 
and SEQ ID NO: 105 or is a protein with IL-13 activity, said interferon alpha protein 
elicits an immune response against an interferon alpha protein selected from the group 
, consisting of SEQ ID No/l 08, SEQ ID NO: 111, SEQ ID NO: 114, SEQ ID NO: 117, SEQ 
15 ; IDNO:156, SEQIDNc/l59, SEQIDNO:162, SEQIDNO:165, SEQIDNO:168, and 
SEQ ID NO: 171 or is/a protein with interferon alpha activity, and said GMCSF protein 
elicits an immune response against a GMCSF protein selected from the group consisting 
of SEQ ID NO: 120 and SEQ ID NO: 125 or is a protein^th-GM-CSF activity. 
13. The nucleic acid molecule of Claim 12, 
20 wherein said nucleic acid molecule of (a) comprises a nucleic acid sequence that 

encodes an IL-4 protein; 

wherein said nucleic acid molecule of (b) comprises a nucleic acid sequence that 
encodes A Flt-3 ligand protein; 
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wherein said nucleic acid molecule of (c) comprises a/ucleic acid sequence that 
encodes a Flt-3 ligand protein; 

wherein said nucleic acid molecule of (d) composes a nucleic acid sequence that 
encodes a CD40 protein; 
5 wherein said nucleic acid molecule of (e) 96mprises a nucleic acid molecule that 

encodes a CD40 protein; 

wherein said nucleic acid molecule 9f (f) comprises a nucleic acid molecule that 
encodes a CD 154 protein; 

wherein said nucleic acid mole/ule of (g) comprises a nucleic acid molecule that 
1 0 encodes a CD 1 54 protein; 

wherein said nucleic acidymolecule of (h) comprises a nucleic acid molecule that 
encodes an IL5 protein; 

wherein said nucleic/acid molecule of (i) comprises a nucleic acid molecule that 
encodes an lL-13 protein^ 
1 5 wherein said nudleic acid molecule of (j) consists of a nucleic acid molecule that 

encodes an IFNa protein; and 

wherein said nucleic aoj ^ mo lecule of (k) consists of a nucleic acid molecule that 
encodes a GMCSF protein. 

14. Jhe nucleic acid molecule of Claim-'r2, wherein said nucleic acid 
20 molecule is selected from the group consisting of: 

(a) (i) a nucleic acid molecule comprising a nucleic acid sequence 
encoding i protein comprising an amino acid sequence selected from the group 
consistii/g of SEQ ID N0:2 and SEQ ID NO:20; and (ii) a nucleic acid molecule 
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comprising an allelic variant of a nucleic acid molecule encoding a protein having an 
amino acid sequence selected from the group consisting yi SEQ ID N0:2 and SEQ ID 
NO:20; 

(b) (i) a nucleic acid molecul6 comprising a nucleic acid sequence 
encoding a protein comprising an amino acid semdence selected from the group 
consisting of SEQ ID N0:7, SEQ ID NO:23, SEQ ID NO:26, SEQ ID N0:31, and SEQ 
ID NO:34; and (ii) a nucleic acid molecule Comprising an allelic variant of a nucleic acid 
molecule encoding a protein having an amino acid sequence selected from the group 
consisting of SEQ ID N0:7, SEQ ID 1^0:23, SEQ ID NO:26, SEQ ID N0:3 1, and SEQ 
IDNO:34; 



(c) (i) a nucleic acid molecule comprising a nucleic acid sequence 
encoding a protein comprising an amino acid sequence selected from the group 
consisting of SEQ ID NO:44y4nd SEQ ID NO:49; and (ii) a nucleic acid molecule 
comprising an allelic variant of a nucleic acid molecule encoding a protein having an 
amino acid sequence selected from the group consisting of SEQ ID NO:44 and SEQ ID 
NO:49; 




(d) / (i) a nucleic acid molecule comprising a nucleic acid sequence 
encoding a proteiiy comprising an amino acid sequence selected from the group 
consisting of SEQ ID NO:53 and SEQ ID NO:58; and (ii) a nucleic acid molecule 
comprising aryallelic variant of a nucleic acid molecule encoding a protein having an 
amino acid sequence selected from the group consisting of SEQ ID NO:53 and SEQ ID 
NO:58; 
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(e) (i) a nucleic acid molecule comprisi/g a nucleic acid sequence 
encoding a protein comprising an amino acid sequence coroprising SEQ ID NO:61; and 
(ii) a nucleic acid molecule comprising an allelic variant /fa nucleic acid molecule 
encoding a protein having an amino acid sequence comprising SEQ ID N0:61; 
5 (f) (i) a nucleic acid molecme comprising a nucleic acid sequence 

encoding a protein comprising an amino acid sequence selected from the group consisting 
of SEQ ID NO:65 and SEQ ID NO:70; and (ii9 a nucleic acid molecule comprising an 
allelic variant of a nucleic acid molecule encoding a protein having an amino acid 
sequence selected from the group consis^ng of SEQ ID NO:65 and SEQ ID NO:70; 
10 (g) (i) a nuclei<$ acid molecule comprising a nucleic acid sequence 

encoding a protein comprising an amino acid sequence selected from the group consisting 
of SEQ ID NO:73 and SEQ ID NO:78; and (ii) a nucleic acid molecule comprising an 
allelic variant of a nucleic acia molecule encoding a protein having an amino acid 
sequence selected from the eroup consisting of SEQ ID NO: 73 and SEQ ID NO:78; 
1 5 (h) (i) / a nucleic acid molecule comprising a nucleic acid sequence 

encoding a protein con^rising an aC^a-aeid sequence selected from the group 
consisting of SEQ IDyN0:81 and SEQ ID NO:86; and (ii) a nucleic acid molecule 
comprising an allelic variant of a nucleic acid molecule encoding a protein having an 
amino acid sequence selected from the group consisting of SEQ ID N0:81 and SEQ ID 
20 NO: 86; and 

(i) (i) a nucleic acid molecule comprising a nucleic acid sequence 
encoding a lirotein comprising an amino acid sequence selected from the group consisting 
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of SEQ ID NO:92, SEQ ID NO:97, SEQ ID NO:100^d SEQ ID NO: 105; and (ii) a 
nucleic acid molecule comprising an allelic variapft of a nucleic acid molecule encoding a 
protein having an amino acid sequence selected from the group consisting of SEQ ID 
NO:92, SEQ ID NO:97, SEQ ID NO:L0O, and SEQ ID NO: 105. 

15. A recombinant molecule comprising a nucleic acid molecule as set forth in 
Claim 1 2=operatively linked transcription control sequence. 

16^^^^^^^A,recomJ?^^ virus comprising a nucleic acid molecule as set forth in 
Claim 1-2. / 

17. /Lrecbmbinant cell comprising a nucleic acid molecule as set forth in 
Claim 1-2V 
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18. An isolated protein selected from the group consisting of: 

(a) (i) an isolated protein of at least atK)ut 20 amino acids in 
length, wherein said protein is encoded by a nucleic acid molecule, wherein said nucleic 
acid molecule has an at least 60 contiguous nucleotide region identical in sequence to a 
60 contiguous nucleotide region of a nucleic acid sequence selected from the group 
consisting of SEQ ID N0:1, SEQ ID N0:4, and SEQ ID NO: 19; and 

(ii) an isolated protein of at least about 20 amino acids in 
length, wherein said protein has an at least Ip contiguous amino acid region identical in 
sequence to a 20 contiguous amino acid region selected from the group consisting of SEQ 
ID N0:2 and SEQ ID NO:20, 

wherein said isolated protein/elicits an immune response against a canine IL-4 
protein or has IL-4 activity; / 

(b) (i) aii isolated protein of at least about 20 amino acids in 
length, wherein said protein is encoded by a nucleic acid molecule, wherein said nucleic 
acid molecule has an at least 60 contiguous nucleotide region identical in sequence to a 
60 contiguous nucleotide region of a nucleic acid sequence selected from the group 
consisting of SEQ ID/N0:6, SEQ ID N0:9, SEQ ID NO:22, SEQ ID NO:25, SEQ ID 
NO:28, SEQ ID N9):30, SEQ ID NO:33, and SEQ ID NO:36; and 

(ii) an isolated protein of at least about 20 amino acids in 
length, whereiii said protein has an at least 20 contiguous amino acid region identical in 
sequence to A 20 contiguous amino acid region selected from the group consisting of 
SEQ ID ND:?, SEQ ID NO:23, SEQ ID NO:26, SEQ ID N0:3 1, and SEQ ID NO:34, 
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wherein said isolated protein elicits an immune response ag^st a canine Flt-3 
ligand protein or has Flt-3 activity; 

(c) (i) an isolated protein of at least abotit 20 amino acids in 
length, wherein said protein is encoded by a nucleic acid mcQecule, wherein said nucleic 
5 acid molecule has an at least 60 contiguous nucleotide region identical in sequence to a 
60 contiguous nucleotide region of a nucleic acid seqi/ence selected from the group 
consisting of SEQ ED N0:41, SEQ ID NO:42, SEgiD NO:43, SEQ ID NO:46, and SEQ 
ID NO:48; and 

(ii) an isolated projicin of at least about 20 amino acids in 
10 length, wherein said protein has an at least/20 contiguous amino acid region identical in 
sequence to a 20 contiguous amino acic^egion selected from the group consisting of 
SEQ ID NO:44 and SEQ ID NO:49, 

wherein said isolated protean elicits an immune response against a feline Flt-3 
ligand protein or has Flt-3 activity; 
15 (d) (i) An isolated protein of at least about 30 amino acids in 

length, wherein said protein' is encoded by a nucleic acid molecule, wherein said nucleic 
acid molecule has an at least 90 contiguous nucleotide region identical in sequence to a 
90 contiguous nucleotiae region of a nucleic acid sequence selected from the group 
consisting of SEQ Ii/nO:51, SEQ ID NO:52, SEQ ID NO:55, and SEQ ID NO:57; and 
20 / (ii) an isolated protein of at least about 30 amino acids in 

length, wherein s'aid protein has an at least 30 contiguous amino acid region identical in 
sequence to a JO contiguous amino acid region selected from the group consisting of 
SEQ ED N0:/3, and SEQ ID NO:58, 
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wherein said isolated protein elicits an immune response against a canine CD40 
protein or has CD40 activity; 

(e) (i) an isolated protein of at least aWbut 20 amino acids in 
length, wherein said protein is encoded by a nucleic acid rnolecule, wherein said nucleic 
acid molecule has an at least 60 contiguous nucleotide ragion identical in sequence to a 
60 contiguous nucleotide region of a nucleic acid sequence comprising SEQ ID NO:60; 
and 

(ii) an isolated protein 6f at least about 20 amino acids in 
length, wherein said protein has an at least 20 contiguous amino acid region identical in 
sequence to a 20 contiguous amino acid region comprising SEQ ID N0:61, 

wherein said isolated protein elicit/ an immune response against a feline CD40 
protein or has CD40 activity; 

(f) (i) an isolated protein of at least about 35 amino acids in 
length, wherein said protein is encotied by a nucleic acid molecule, wherein said nucleic 
acid molecule has an at least 105/con(i^Qus nucleotide region identical in sequence to a 
105 contiguous nucleotide region of a nucleic acid sequence selected from the group 
consisting of SEQ ID N0:6:^(sEQ ID NO:64, SEQ ID NO:67, and SEQ ID NO:69; and 

(ii)/ an isolated protein of at least about 35 amino acids in 
length, wherein said protein has an at least 35 contiguous amino acid region identical in 
sequence to a 35 contiguous amino acid region selected from the group consisting of 
SEQ ID NO:65 an/sEQ ID NO:70, 

wherein said isolated protein elicits an immune response against a canine CD 154 
protein or has ^D154 activity; 
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(g) (i) an isolated protein of at least about 50 amino acids in 
length, wherein said protein is encoded by a nucleic acid molecule, wherein said nucleic 
acid molecule has an at least 150 contiguous nucleotide region identical in sequence to a 
150 contiguous nucleotide region of a nucleic acid sequent selected from the group 

5 consisting of SEQ ID NO:72, SEQ ID NO:75, and SEQID NO:77; and 

(ii) an isolated protein of aft least about 50 amino acids in 
length, wherein said protein has an at least 50 contiguous amino acid region identical in 
sequence to a 50 contiguous amino acid region/selected from the group consisting of SEQ 
ID NO:73 and SEQ ID NO:78, 
10 wherein said isolated protein elicij^ an immune response against a feline CD 154 

protein or has CD 154 activity; 

(h) (i) an isoMted protein of at least about 20 amino acids in 
length, wherein said protein is encoded by a nucleic acid molecule, wherein said nucleic 
acid molecule has an at least 60/contiguous nucleotide region identical in sequence to a 

15 60 contiguous nucleotide regpn of a nuc id sequence selected from the group 
consisting of SEQ ID NO:80, SEQ ID NO:83, and SEQ ID NO:85; and 

(iiY an isolated protein of at least about 20 amino acids in 
length, wherein said protein has an at least 20 contiguous amino acid region identical in 
sequence to a 20 cor^iguous amino acid region selected from the group consisting of SEQ 
20 ID N0:81 and SE(^ ID NO:86, 

wherein said isolated protein elicits an immune response against a canine IL-5 
protein or has IL-5 activity; 
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(i) (i) an isolated protein of at least abcmt 1 5 amino acids in 
length, wherein said protein is encoded by a nucleic acid nyiecule, wherein said nucleic 
acid molecule has an at least 45 contiguous nucleotide region identical in sequence to a 
45 contiguous nucleotide region of a nucleic acid secn/ence selected from the group 
5 consisting of SEQ ID NO:88, SEQ ID NO:89, SEQ \D NO:90, SEQ ID N0:91, SEQ ID 
NO:94, SEQ ID NO:96, SEQ ID NOT99^SEQ m NO: 102, and SEQ ID NO: 104; and 

(ii) an isolated protein of at least about 15 amino acids in 
length, wherein said protein has an at least/l5 contiguous amino acid region identical in 
sequence to a 15 contiguous amino acid/region selected from the group consisting of SEQ 
10 ID NO:92, SEQ ID NO:97, SEQ ID NO: 100, and SEQ ID NO: 105, 

wherein said isolated protean elicits an immune response against a canine IL-13 
protein or has IL-13 activity; 

(j) (i) /an isolated protein encoded by a nucleic acid molecule 
selected from the group consisting of SEQ ID NO: 107, SEQ ID NO: 1 10, SEQ ID 



/ 



15 N0:1I3, SEQIDN0:11,6, SEQIDNO:155, SEQIDNO:158, SEQIDN0:161, SEQ ID 
NO:164, SEQ ID N0:161, an^Q ID NO:170, and 

(ii) an isolated protein selected from the group consisting of 
SEQIDNO:108, SEQIDN0:111, SEQIDN0:114, SEQIDN0:117, SEQIDNO:156, 
SEQIDNO:159, SEQIDNO:162, SEQIDNO:165, SEQ ID NO: 168, and SEQ ID 
20 N0:171, 

wherein said isolated protein elicits an immune response against a feline 
interferon alpha protein or has interferon alpha activity; 

/ 
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(k) (i) an isolated protein encoded by a nucreic acid molecule 
selected from the group consisting of SEQ ID NO: 119, SEQ D^O: 122, and SEQ ID 
NO: 124, and 

(ii) an isolated protein selectetj/from the group consisting of 
SEQ ID NO: 120 and SEQ ID NO: 125, 

wherein said isolated protein elicits an imn^ne response against a feline GM-CSF 
or has GM-CSF activity. 



19. The protein of Claunl 8, 
wherein said protein of (a) is selected from the group consisting of: (i) an amino 
10 acid sequence selected from the group ccmsisting of SEQ ID N0:2 and SEQ ID NO:20; 
and (ii) a protein encoded by an allelic variant of a nucleic acid molecule encoding a 
protein selected from the group consisting of SEQ ID N0:2 and SEQ ID NO:20; 

wherein said protein of (m is selected from the group consisting of: (i) an amino 
acid sequence selected from the group consisting of SEQ ID N0:7, SEQ ID NO:23, SEQ 
15 ID NO:26, SEQ ID N0:31, add SEQ ID NO:34; and (ii) a protein encoded by an allelic 
variant of a nucleic acid rnolecule ^coding a protein selected from the group consisting 

7 60 

of SEQ ID N0:7, SEQ ID NO:23, SEQ ID NO:26, SEQ ID N0:31, and SEQ ID NO:34; 

wherein said protein of (c) is selected from the group consisting of: (i) an amino 
acid sequence selected from the group consisting of SEQ ID NO:44 and SEQ ID NO:49; 
20 and (ii) a protein encoded by an allelic variant of a nucleic acid molecule encoding a 
protein selected/from the group consisting of SEQ ID NO:44 and SEQ ID NO:49; 

wherein said protein of (d) is selected from the group consisting of: (i) an amino 
acid sequenc^ selected from the group consisting of SEQ ID NO: 53 and SEQ ID NO: 5 8; 
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and (ii) a protein encoded by an allelic variant of a nucleic acid mcrtecule encoding a 
protein selected from the group consisting of SEQ ID NO:53 arid SEQ ID NO:58; 

wherein said protein of (e) is selected from the group consisting of: (i) an amino 
acid sequence comprising SEQ ID N0:61; and a proteiii encoded by an allelic variant of a 
5 nucleic acid molecule encoding the protein SEQ IDyN0:61; 

wherein said protein of (f) is selected from the group consisting of: (i) an amino 
acid sequence selected from the group consisting of SEQ ID NO:65 and SEQ ID NO:70; 
and (ii) a protein encoded by an allelic variant of a nucleic acid molecule encoding a 
protein selected from the group consistmg of SEQ ID NO:65 and SEQ ID NO:70; 
1 0 wherein said protein of (g) i/selected from the group consisting of: (i) an amino 

acid sequence selected from the ^oup consisting of SEQ ID NO: 73 and SEQ ID NO:78; 
and (ii) a protein encoded by /n allelic variant of a nucleic acid molecule encoding a 
protein selected from the g^up consisting of SEQ ID NO:73 and SEQ ID NO:78; 

wherein said protein of (h) is selected from the group consisting of: (i) an amino 
15 acid sequence selected from the group consisting of SEQ ID N0:81 and SEQ ID NO:86; 
and (ii) a protein encoded by an allelic variant of a nucleic acid molecule encoding a 
protein selected^rom t^^^^up consisting of SEQ ID N0:81 and SEQ ID NO:86; 
r — 5> wherein said protein of (i) is selected from the group consisting of: (i) SEQ ID 
NO:92, SE(/lD NO:97, SEQ ID NO: 100, and SEQ ID NO: 105; and (ii) a protein. 
20 encoded by an allelic variant of a nucleic acid molecule encoding a protein selected from 
the groUp consisting of SEQ ID NO:92, SEQ ID NO:97, SEQ ID NO: 100, and SEQ ID 
NO:105; 
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wherein said protein of (j) is selectec^&om the group consisting of SEQ ID 



NO: 108, SEQ ID NO: 1 11, SEQ ID Npl^l 14, SEQ ID NO: 117, SEQ ID NO: 156, SEQ ID 
NO: 159, SEQ ID NO: 162, SEQ H) NO: 165, SEQ ID NO: 168, and SEQ ID NO: 171; and 
wherein said proteip^ ^)^s_selected from the group consisting of SEQ ID 
5 NO:120andSEQIDNO:125. 



20. ^-An isolated antibody that/sefectively binds to a protein as set forth in 



Claiin 18. 
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21. An isolated protein selected from the group consisting of: 

(a) a protein having an amino acid seqn^nce that is at least about 85 
percent identical to an amino acid sequence selected frpm the group consisting of SEQ ID 
N0:2 and SEQ ID NO:20; 
5 (b) a protein having an amino ^cid sequence that is at least about 75 

percent identical to an amino acid sequence seli^cted from the group consisting of SEQ ID 
NO:7, SEQ ID NO:23, SEQ ID NO:26, SEO/ID N0:3 1, and SEQ ID NO:34; 

(c) a protein having an amino acid sequence that is at least about 75 
percent identical to an amino acid sequence selected from the group consisting of SEQ ID 

10 NO:44 and SEQ ID NO:49; 

(d) a protein haviiig an amino acid sequence that is at least about 70 
percent identical to an amino aci^ sequence selected from the group consisting of SEQ ID 
NO:53 and SEQIDNO:58; 

(e) a protein having an amino acid sequence that is at least about 60 
1 5 percent identical to an amijlo acid se^^^cecomprising SEQ ID N0:6 1 ; 

(f) a p(rotein having an amino acid sequence that is at least about 80 
percent identical to an amino acid sequence selected from the group consisting of SEQ ID 
NO:65 and SEQIDNO:70; 

(g) / a protein having an amino acid sequence that is at least about 85 
20 percent identical/to the amino acid sequence SEQ ID NO:73 and SEQ ID NO:78; 

/(h) a protein having an amino acid sequence that is at least about 85 
percent identical to an amino acid sequence selected from the group consisting of SEQ ID 
N0:81 ancySEQIDNO:86; 
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(i) "-^a protein having an amino acid segnence that is at least about 70 
percent identical to an amino acid sequence selected/from the group consisting of SEQ ID 
NO:92, SEQIDNO:97, SEQ ID NO: 100, and SEQ ID NO: 105; 

(j) a protein having an ^ino acid sequence selected from the group 
consisting of SEQ ID NO: 108, SEQ ID/KO: 111, SEQ ID NO: 1 14, SEQ ID NO: 1 17, SEQ 
ID NO: 156, SEQ ID NO: 159, SEQ^ NO: 162, SEQ ID NO: 165, SEQ ID NO: 168, and 
SEQ ID NO: 171; and ^ (^^^i^ 

(k) a protein having an amino acid sequence selected from the group 
consisting of SEQ ID NO: 120, and SEQ ID NO: 125. 



10 



22. An isolated antibody that se^/^^tivdy binds to a protein as set forth 



m 



Claim 21. 
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23. A therapeutic composition that, when administerefl to an animal, regulates 
an immune response in said animal, said therapeutic composipon comprising a 
therapeutic compound selected from the group consisting m: 

a. an isolated protein comprising an imm^oregulatory protein, wherein said 
protein is selected from the group consisting of 

(a) (i) an isolated proteiny6f at least about 20 amino acids in 
length, wherein said protein is encoded by a nucleic acid molecule, wherein said nucleic 
acid molecule has an at least 60 contiguousmucleotide region identical in sequence to a 
60 contiguous nucleotide region of a nucleic acid sequence selected from the group 
consisting of SEQ ID N0:1, SEQ ID N0:4, SEQ ID NO: 19; and 

(ii) an isolated protein of at least about 20 amino acids in 
length, wherein said protein has an at least 20 contiguous amino acid region identical in 
sequence to a 20 contiguous amino acid region selected from the group consisting of SEQ 
ID N0:2 and SEQ ID N0:2/D, 

wherein said isolated protein elicits an immune response against a canine IL-4 
protein or has IL-4 activity; 

(b) / (i) an isolated protein of at least about 20 amino acids in 
length, wherein said protein is encoded by a nucleic acid molecule, wherein said nucleic 
acid molecule has an at least 60 contiguous nucleotide region identical in sequence to a 
60 contiguous /nucleotide region of a nucleic acid sequence selected from the group 
consisting o/ SEQ ID N0:6, SEQ ID N0:9, SEQ ID NO:22, SEQ ID NO:25, SEQ ID 
NO:28, SEQ ID NO:30, SEQ ID NO:33, and SEQ ID NO:36; and 
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(ii) an isolated protein of at least about 20 amino acids in 
length, wherein said protein has an at least 20 contiguous amino acid region identical in 
sequence to a 20 contiguous amino acid region selected from the group consisting of SEQ 
ID N0:7, SEQ ID NO:23, SEQ ID NO:26, SEQ ID NCpi, and SEQ ID NO:34, 
5 wherein said isolated protein elicits an immune response against a canine Flt-3 

ligand protein or has Flt-3 activity; 

(c) (i) an isolated protei^ of at least about 20 amino acids in 
length, wherein said protein is encoded by a liucleic acid molecule, wherein said nucleic 
acid molecule has an at least 60 contiguoijs nucleotide region identical in sequence to a 

10 60 contiguous nucleotide region of a nucleic acid sequence selected from the group 

consisting of SEQ ID N0:41, SEQ NO:42, SEQ ID NO:43, SEQ ID NO:46, and SEQ 
ID NO:48; and 

(ii) an/isolated protein of at least about 20 amino acids in 
length, wherein said protein hp an at least 20 contiguous amino acid region identical in 
1 5 sequence to a 20 contiguous/amino acid region selected from the group consisting of 
SEQ ID NO:44 and SEQ ID NO:49, 

wherein said isolated protein elicits an immune response against a feline Flt-3 
ligand protein or has Elt-3 activity; 

(d) / (i) an isolated protein of at least about 30 amino acids in 
20 length, wherein sa/d protein is encoded by a nucleic acid molecule, wherein said nucleic 

acid molecule has an at least 90,contiguous nucleotide region identical in sequence to a 
90 contiguous /nucleotide region of a nucleic acid sequence selected from the group 
consisting of/sEQ ID N0:51, SEQ ID NO:52, SEQ ID NO:55, and SEQ ID NO:57; and 
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(ii) an isolated protein of at least about/30 amino acids in 
length, wherein said protein has an at least 30 contiguous amino acid region identical in 
sequence to a 30 contiguous amino acid region selected from the group consisting of 
SEQ ID NO:53, SEQ ID NO:58, 

wherein said isolated protein elicits an immune response against a canine CD40 
protein or has CD40 activity; 

(e) (i) an isolated proteiA of at least about 20 amino acids in 
length, wherein said protein is encoded by a nucleic acid molecule, wherein said nucleic 
acid molecule has an at least 60 contiguous nucleotide region identical in sequence to a 
60 contiguous nucleotide region of a ni^cleic acid sequence comprising SEQ ID NO:60; 
and 

(ii) an is6lated protein of at least about 20 amino acids in 
length, wherein said protein has An at least 20 contiguous amino acid region identical in 
sequence to a 20 contiguous a^ino acid region comprising the amino acid sequence SEQ 
IDN0:61, 

wherein said isolated protein elicits an immune response against a feline CD40 
protein or has CD40 activity; O — ' 

(f) /(i) an isolated protein of at least about 35 amino acids in 
length, wherein said protein is encoded by a nucleic acid molecule, wherein said nucleic 
acid molecule has an at least 105 contiguous nucleotide region identical in sequence to a 
105 contiguous/nucleotide region of a nucleic acid sequence selected from the group 
consisting of SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:67, and SEQ ID NO:69; and 
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(ii) an isolated protein of at least about 35 amino acids in 
length, wherein said protein has an at least 35 contiguous amino acid region identical in 
sequence to a 35 contiguous amino acid region selected from tjie group consisting of 
SEQ ID NO:65 and SEQ ID NO:70, 
5 wherein said isolated protein elicits an immune ^sponse against a canine CD 154 

protein or has CD 154 activity; 

(g) (i) an isolated protein of at least about 50 amino acids in 
length, wherein said protein is encoded by a nucfleic acid molecule, wherein said nucleic 
acid molecule has an at least 150 contiguous/nucleotide region identical in sequence to a 

10 150 contiguous nucleotide region of a nucfeic acid sequence selected from the group 
consisting of SEQ ID NO:72, SEQ ED NO:75, and SEQ ID NO:77; and 

(ii) an isolated protein of at least about 50 amino acids in 
length, wherein said protein has an' at least 50 contiguous amino acid region identical in 
sequence to a 50 contiguous ammo acid region selected from the group consisting of 

15 SEQIDNO:73 andSEQIDNO:78, 

I 

wherein said isolate^ protein elicits an immune response against a feline CD 154 
protein or has CD 154 activity; 

(h) J) an isolated protein of at least about 20 amino acids in 
length, wherein said^rotein is encoded by a nucleic acid molecule, wherein said nucleic 

20 acid molecule has an at least 60 contiguous nucleotide region identical in sequence to a 
60 contiguous nucleotide region of a nucleic acid sequence selected from the group 
consisting of SEQ ID NO:80, SEQ ID NO:83, and SEQ ID NO:85; and 
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(ii) an isolated protein of at least about 20 afnino acids in 
length, wherein said protein has an at least 20 contiguous amino acid region identical in 
sequence to a 20 contiguous amino acid region selected from tne group consisting of SEQ 
ID N0:81 and SEQ ID NO:86, 
5 wherein said isolated protein elicits an immune response against a canine IL-5 

protein or has IL-5 activity; 

(i) (i) an isolated protein ofi'kt least about 15 amino acids in 
length, wherein said protein is encoded by a nuclpic acid molecule, wherein said nucleic 
acid molecule has an at least 45 contiguous nucleotide region identical in sequence to a 
10 45 contiguous nucleotide region of a nucleic/acid sequence selected from the group 

consisting of SEQ ID NO:88, SEQ ID NQ:'89, SEQ ID NO:90, SEQ ID N0:91, SEQ ID 
NO:94, SEQ ID NO:96, SEQ ID NO:99/ SEQ ID NO: 102, and SEQ ID NO: 104; and 

(ii) an isolated protein of at least about 15 amino acids in 
length, wherein said protein has an at least 15 contiguous amino acid region identical in 



15 sequence to a 15 contiguous amino acid region selected from the group consisting of SEQ 
IDNO:92, SEQIDNO:97, SEQ ID NO: 100, and SEQ ID NO: 105, 

wherein said isolated protein elicits an immune response against a canine IL-13 



protein or has IL-13 activity; 

(j) {i)^ an isolated protein encoded by a nucleic acid molecule 
20 selected from the grou/consisting of SEQ ID NO: 107, SEQ ID NO: 110, SEQ ID 

N0:1 13, SEQ ID N0:116, SEQ ID NO:155, SEQ ID NO:158, SEQ ID N0:161, SEQ ID 
NO: 164, SEQ ID NO: 167, and SEQ ID NO: 170, and ' 
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(ii) an isolated protein selected from the j^oup consisting of 
SEQ ID NO: 108, SEQ ID N0:1 11, SEQ ID NO: 114, SEQ ID N(3:117, SEQ ID NO: 156, 
SEQ ID NO: 159, SEQ ID NO: 162, SEQ ID NO: 165, SEQ irmO:168, and SEQ ID , 
N0:171, 

5 wherein said isolated protein elicits an immuneo-esponse against a feline 

interferon alpha protein or has interferon alpha activity; and 

(k) (i) an isolated protein/encoded by a nucleic acid molecule 
selected from the group consisting of SEQ n^O: 1 19, SEQ ID NO: 122, and SEQ ID 
NO: 124, and 

10 (ii) an isolatea protein selected from the group consisting of 

SEQ ID NO: 120 and SEQ ID NO: 12^, 

wherein said isolated protein elicits an immune response against a feline GM-CSF 
or has GM-CSF activity; 

h. a mimetope of/kny of said immunoregulatory proteins; 
15 c. a multimeric''form of any of said immunoregulatory proteins; 

d. an isolated'nucleic acid molecule selected from the group consisting of 
(a) an isolated nucleic acid molecule comprising a nucleic acid 
sequence selected froin the group consisting of SEQ ID NO: 1, SEQ ID N0:3, SEQ ID 
N0:4, SEQ ID l<ic/.5, SEQ ID NO: 19, SEQ ID N0:21 or a homolog thereof, wherein said 
20 homolog has an At least 50 contiguous nucleotide region identical in sequence to a 50 
contiguous nucleotide region of a nucleic acid sequence selected from the group 
consisting of SEQ ID N0:1, SEQ ID N0:3, SEQ ID N0:4, SEQ ID N0:5, SEQ ID 
NO: 19, S^QIDN0:21; 
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(b) an isolated nucleic acid molecule comprising a^nucleic acid 
sequence selected from the group consisting of SEQ ID N0:6, SBQ ID N0:8, SEQ ID 
N0:9, SEQ ID NO: 10, SEQ ID NO:22, SEQ ID NO:24, SEQ PD NO:25, SEQ ID NO:27, 
SEQ ID NO:28, SEQ ID NO:29, SEQ ID NO:30, SEQ ID NO:32, SEQ ID NO:33, SEQ 
ID NO:35, SEQ ID NO:36, and SEQ ID NO:37, or a hor/olog thereof, wherein said 
homolog has an at least 40 contiguous nucleotide region identical in sequence to a 40 
contiguous nucleotide region of a nucleic acid sequence selected from the group 
consisting of SEQ ID N0:6, SEQ ID N0:8, SEQ ID N0:9, SEQ ID NO: 10, SEQ ID 
NO:22, SEQ ID NO:24, SEQ ID NO:25, SEc/lD NO:27, SEQ ID NO:28, SEQ ID 
NO:29, SEQ ID NO:30, SEQ ID NO:32, S^Q ID NO:33, SEQ ID NO:35, SEQ ID 
NO:36, and SEQ ID NO:37; 

(c) an isolated nucleic acid molecule comprising a nucleic acid 
sequence selected from the group consisting of SEQ ID N0:41, SEQ ID NO:42, SEQ ID 



1 



NO:43, SEQ ID NO:45, SEQ ID'NO:46, SEQ ID NO:47, SEQ ID NO:48, and SEQ ID 



/ 



NO:50, or a homolog thereof,/wherein said homolog has an at least 30 contiguous 
nucleotide region identical in sequence to a 30 contiguous nucleotide region of a nucleic 
acid sequence selected from the group consisting of SEQ ID N0:41, SEQ ID NO:42, 
SEQ ID NO:43, SEQ Jp NO:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, and 
SEQIDNO:50; / 

(d) / an isolated nucleic acid molecule comprising a nucleic acid 
sequence selecteti from the group consisting of SEQ ID N0:51, SEQ ID NO:52, SEQ ID 
NO:54, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, and SEQ ID NO:59, or a 
homolog thereof, wherein said homolog has an at least 40 contiguous nucleotide region 
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identical in sequence to a 40 contiguous nucleotide region of a nucleic acid sequence 
selected from the group consisting of SEQ ID N0:51, SEQ ID NO:52, SEQ ID NO:54, 
SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, and SEQ e/nOiSQ; 

(e) an isolated nucleic acid molecule comprising a nucleic acid 
5 sequence selected from the group consisting of SEQ IyNO:60 and SEQ ID NO:62, or a 

homo log thereof, wherein said homolog has an at lesfet 30 contiguous nucleotide region 
identical in sequence to a 30 contiguous nucleotide region of a nucleic acid sequence 
selected from the group consisting of SEQ ID NO: 60 and SEQ ID NO: 62; 

(f) an isolated nucleic a9ld molecule comprising a nucleic acid 
10 sequence selected from the group consistiiig of SEQ ID NO: 63, SEQ ID NO: 64, SEQ ID 

NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69 and SEQ ID N0:71, or a 
homolog thereof, wherein said homolog has an at least 45 contiguous nucleotide region 
identical in sequence to a 45 contiguous nucleotide region of a nucleic acid sequence 
selected from the group consisting of SEQ ID NO: 63, SEQ ID NO: 64, SEQ ID NO: 66, 
15 SEQ ID NO:67, SEQ ID N0:/8, SEQ ID NO:69 and SEQ ID N0:71; 

(g) an isolated nucleic acid molecule comprising a nucleic acid 
sequence selected from thfe group consisting of SEQ ID NO: 72, SEQ ID NO: 74, SEQ ID 
NO:75, SEQ ID NO:76/sEQ ID NO:77, and SEQ ID NO:79, or a homolog thereof, 
wherein said homolog has an at least 35 contiguous nucleotide region identical in 

20 sequence to a 35 contiguous nucleotide region of a nucleic acid sequence selected from 
the group consis/ing of SEQ ID NO:72, SEQ ID NO:74, SEQ ID NO:75, SEQ ID NO:76, 
SEQ ID NO:77, and SEQ ID NO:79; 
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(h) an isolated nucleic acid molecule comprising a/nucleic acid 
sequence selected from the group consisting of SEQ ID NO:80, SEQ ID NO:82, SEQ ID 
NO:83, SEQ ID NO:84, SEQ ID NO:85, and SEQ ID NO:87,^ a homolog thereof, 
wherein said homolog has an at least 45 contiguous nucleotide region identical in 

5 sequence to a 45 contiguous nucleotide region of a nucleic acid sequence selected from 
the group consisting of SEQ ID NO:80, SEQ ID Ng(S2, SEQ ID NO:83, SEQ ID NO:84, 
SEQ ID NO:85, and SEQ ID NO:87; 

(i) an isolated nucleic acid'molecule comprising a nucleic acid 
sequence selected from the group consisting of SEQ ID NO:88, SEQ ID NO:89, SEQ ID 

10 NO:90, SEQ ID N0:91, SEQ ID NO:93^ SEQ ID NO:94, SEQ ID NO:95, SEQ ID 
NO:96, SEQ ID NO:98, SEQ ID NQ^9, SEQ ID NO: 101, SEQ ID NO: 102, SEQ ID 
NO: 103, SEQ ID NO: 104, and SEQ ID NO: 106, or a homolog thereof, wherein said 
homolog has an at least 15 contiguous nucleotide region identical in sequence to a 15 



contiguous nucleotide region/of a nucleic acid sequence selected from the group 
15 consisting of SEQ ID N0^8, SEQ ID NO:89, SEQ ID NO:90, SEQ ID N0:91, SEQ ID 
NO:93, SEQ ID N0:9ySEQ ID NO:95, SEQ ID NO:96, SEQ ID NO:98, SEQ ID 
NO:99, SEQ ID NO: 1^01, SEQ I^^NO:102, SEQ ID NO: 103, SEQ ID NO: 104, and SEQ 
IDNO:106; 

(j)/ an isolated nucleic acid molecule having a nucleic acid sequence 
20 selected from th'e group consisting of SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID 

N0:1 10, SEQ ID N0:1 12, SEQ ID N0:1 13, SEQ ID N0:1 15, SEQ ID NO: 1 16, SEQ ID 
NO:118,l^BQIDNO:155, SEQ ID NO: 157, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID 
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NO: 161, SEQ ID NO: 163, SEQ ID NO: 164, SEQ ID NO: 166, ^Q^NO:167, SEQ ID 
NO: 1:69, SEQ ID NO: 170, and SEQ ID NO: 172; and 

(k) an isolated nucleic acid molecuiyhaving a nucleic acid sequence 
selected from the group consisting of SEQ ID N0^9, SEQ ID NO: 121, SEQ ID 
NO: 122, SEQ ID NO: 123, SEQ ID NO: 124, and SEQ ID NO: 126; 

e. an antibody that selectively joinds to any of said immunoregulatory 
proteins; and 

f an inhibitor of a imnfunoregulatory protein activity identified by its ability 
to inhibit the activity of any of^id {mvcamaro^^ar^ proteins. 

24. The composinon of Claim 23, wherein said composition fiirther comprises 
a component selected frcwn the group consistingof^n excipient, an adjuvant and a carrier. 

25. The composition of ClaftjiC23, wherein said therapeutic compound is 

!"a jiak ed'^u( 



selected from the group consisting i 



'nucleic acid vaccine and a recombinant cell 



vaccme. 
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26. A method to regulate an immune response in an animal comprising 
administering to the animal a therapeutic composition comprising/a therapeutic 
compound selected from the group consisting of: 

(a) (i) an isolated protein of at leastydbout 20 amino acids in 
5 length, wherein said protein is encoded by a nucleic acidnnolecule, wherein said nucleic 
acid molecule has an at least 60 contiguous nucleotide region identical in sequence to a 
60 contiguous nucleotide region of a nucleic acid ^quence selected from the group 
consisting of SEQ ID N0:1, SEQ ID N0:4, SEfi ID N0:19; and 

(ii) an isolated pr9xein of at least about 20 amino acids in 
10 length, wherein said protein has an at leas^ 20 contiguous amino acid region identical in 
sequence to a 20 contiguous amino aciji region selected from the group consisting of SEQ 
ID NO:2 and SEQ ID NO:20, 

wherein said isolated protein elicits an immune response against a canine IL-4 
protein or has IL-4 activity; 
1 5 (b) (i) /an isolated protein of at least about 20 amino acids in 

length, wherein said proteii^ is encoded Djra^cleic acid molecule, wherein said nucleic 
acid molecule has an at Ipast 60 contiguous nucleotide region identical in sequence to a 
60 contiguous nucleotiae region of a nucleic acid sequence selected from the group 
consisting of SEQ ID N0:6, SEQ ID N0:9, SEQ ID NO:22, SEQ ID NO:25, SEQ ID 
20 NO:28, SEQ ID iyD:30, SEQ ID NO:33, and SEQ ID NO:36; and 

(ii) an isolated protein of at least about 20 amino acids in 
length, where^in said protein has an at least 20 contiguous amino acid region identical in 
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sequence to a 20 contiguous amino acid region selected from the gvmip consisting of SEQ 
IDNO:?, SEQIDNO:23, SEQIDNO:26, SEQIDN0:31, and^Q ID NO:34, 

wherein said isolated protein elicits an immime response against a canine Flt-3 
ligand protein or has Flt-3 activity; 
5 (c) (i) an isolated protein of at /east about 20 amino acids in 

length, wherein said protein is encoded by a nuclei/ acid molecule, wherein said nucleic 
acid molecule has an at least 60 contiguous nucleotide region identical in sequence to a 
60 contiguous nucleotide region of a nucleic /cid sequence selected from the group 
consisting of SEQ ID N0:4l, SEQ ID N0/2, SEQ ID NO:43, SEQ ID NO:46, and SEQ 
10 IDNO:48;and 

(ii) an isolafed protein of at least about 20 amino acids in 
length, wherein said protein has an4t least 20 contiguous amino acid region identical in 
sequence to a 20 contiguous amino acid region selected from the group consisting of 



SEQ ID NO:44 and SEQ JDJO:49, 
1 5 wherein said isolated protein elicits an immune response against a feline Flt-3 

ligand protein or has Flt-3^ctivity; ^^^^^ 



(d) (A) an isolated protein of at least about 30 amino acids in 
length, wherein said^protein is encoded by a nucleic acid molecule, wherein said nucleic 
acid molecule has^an at least 90 contiguous nucleotide region identical in sequence to a 
20 90 contiguous nucleotide region of a nucleic acid sequence selected from the group 

consisting of S'EQ ID N0:51, SEQ ID NO:52, SEQ ID NO:55, and SEQ ID NO:57; and 

(ii) an isolated protein of at least about 30 amino acids in 
length, wherein said protein has an at least 30 contiguous amino acid region identical in 
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sequence to a 30 contiguous amino acid region selected from the group consisting of 
SEQ ID NO:53, SEQ ID NO:58, 

wherein said isolated protein elicits an immu^fe response against a canine CD40 
protein or has CD40 activity; 
5 (e) (i) an isolated proteirf of at least about 20 amino acids in 

length, wherein said protein is encoded by a micleic acid molecule, wherein said nucleic 
acid molecule has an at least 60 contiguous nucleotide region identical in sequence to a 
60 contiguous nucleotide region of a micleic acid sequence comprising SEQ ID NO:60; 
and 

10 (ii) an is6lated protein of at least about 20 amino acids in 

length, wherein said protein has An at least 20 contiguous amino acid region identical in 
sequence to a 20 contiguous ajnino acid region comprising the amino acid sequence SEQ 
IDN0:61, 

wherein said isolated protein elicits an immune response against a feline CD40 
protein or has CD40 activity; 

(f) /(i) an isolated protein of at least about 35 amino acids in 
length, wherein saia protein is encoded by a nucleic acid molecule, wherein said nucleic 
acid molecule has/an at least 105 contiguous nucleotide region identical in sequence to a 
105 contiguous/iucleotide region of a nucleic acid sequence selected from the group 
20 consisting of ^EQ ID NO:63, SEQ ID NO:64, SEQ ID NO:67, and SEQ ID NO:69; and 

(ii) an isolated protein of at least about 35 amino acids in 
length, whferein said protein has an at least 35 contiguous amino acid region identical in 



15 
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sequence to a 35 contiguous amino acid region selected from the/group consisting of 
SEQ ID NO:65 and SEQ ID NO:70, 

wherein said isolated protein elicits an immune resj/onse against a canine CD 154 
protein or has CD 154 activity; 
5 (g) (i) an isolated protein of at/least about 50 amino acids in 

length, wherein said protein is encoded by a nucleic acid molecule, wherein said nucleic 
acid molecule has an at least 150 contiguous nucleotide region identical in sequence to a 
150 contiguous nucleotide region of a nucleic/acid sequence selected from the group 
consisting of SEQ ID NO:72, SEQ ID NO/75, and SEQ ID NO:77; and 
10 (ii) an isolatea protein of at least about 50 amino acids in 

length, wherein said protein has an at/least 50 contiguous amino acid region identical in 
sequence to a 50 contiguous amincyacid region selected from the group consisting of 
SEQ ID NO:73 and SEQ ID NO?78, 

wherein said isolated protein elicits an immime response against a feline CD 154 
1 5 protein or has CD 1 5 4 activity; 

(h) I ^'^ isol^^^P^otein of at least about 20 amino acids in 
length, wherein said pro^tein is encoded oy-a nucleic acid molecule, wherein said nucleic 
acid molecule has an at least 60 contiguous nucleotide region identical in sequence to a 



60 contiguous nucleotide region of a nucleic acid sequence selected from the group 
20 consisting of SEQ JD NO:80, SEQ ID NO:83, and SEQ ID NO:85; and 

(ii) an isolated protein of at least about 20 amino acids in 
length, wherein said protein has an at least 20 contiguous amino acid region identical in 
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sequence to a 20 contiguous amino acid region selected from the grpup consisting of SEQ 
ID N0:81 and SEQ ID NO:86, 

wherein said isolated protein elicits an immune respj/nse against a canine IL-5 
protein or has IL-5 activity; 
5 (i) (i) an isolated protein of at^least about 15 amino acids in 

length, wherein said protein is encoded by a nucldc acid molecule, wherein said nucleic 
acid molecule has an at least 45 contiguous nucleotide region identical in sequence to a 
45 contiguous nucleotide region of a nuclei/ acid sequence selected fi^om the group 
consisting of SEQ ID NO:88, SEQ ID NO:89, SEQ ID NO:90, SEQ ID N0:91, SEQ ID 
10 NO:94, SEQ ID NO:96, SEQ ID N0^/9, SEQ ID NO: 102, and SEQ ID NO: 104; and 

(ii) an ismated protein of at least about 15 amino acids in 
length, wherein said protein has /an at least 15 contiguous amino acid region identical in 
sequence to a 1 5 contiguous amino acid region selected from the group consisting of SEQ 
ID NO:92, SEQ ID NO:97,/SEQ ID NO: 100, and SEQ ID NO: 105, 
15 wherein said isolated protein elicits an immune response against a canine IL-13 

protein or has IL-13 ac^tivity; 

(j) / (i) an isolated-protein encoded by a nucleic acid molecule 
selected from the ^oup consisting of SEQ ID NO: 107, SEQ ID NO: 110, SEQ ID 
NO:113, SEQIi/nO:116XSEQIDNO:155, SEQIDN0:158, SEQ ID N0:161, SEQ ID 
20 NO:164, SEq/bNO:167, andSEQIDNO:170, anci 

(ii) an isolated protein selected from the group consisting of 
SEQIDNO:108, SEQ ID NO: 111, SEQ ID NO: 114, SEQIDN0:117, SEQIDNO:156, 
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SEQ ID NO: 1 59, SEQ ID NO: 1 62, SEQ ID NO: 1 65, SEQ ID NO: 1/^8, and SEQ ID 
N0:171, 

wherein said isolated protein elicits an immune response against a feline 
interferon alpha protein or has interferon alpha activity; 

(k) (i) an isolated protein encodi^d by a nucleic acid molecule 
selected from the group consisting of SEQ ID NO: 1 p, SEQ ID NO: 122, and SEQ ID 
NO: 124, and 

(ii) an isolated protein selected from the group consisting of 
SEQ ED NO: 120 and SEQ ID NO: 125, 

wherein said isolated protein elicit^ an immune response against a feline GM-CSF 
or has GM-CSF activity; 

b. a mimetope of any of skid immunoregulatory proteins; 



c. 



a multimeric form c^any of said immimoregulatory proteins; 

3(^aIIe's^ 



d. an isolated nucleic acid molecule selected from the group consisting of 
(a) an isolated nucleic acid molecule comprising a nucleic acid 
sequence selected from the afoup consisting of SEQ ID N0:1, SEQ ID N0:3, SEQ ID 
N0:4, SEQ ID N0:5, SEQ ID N0:19, SEQ ID N0:21 or a homolog thereof, wherein said 
homolog has an at least/50 contiguous nucleotide region identical in sequence to a 50 
contiguous nucleotide region of a nucleic acid sequence selected from the group 
consisting of SEQ ID NO: 1, SEQ ID N0:3, SEQ ID N0:4, SEQ ID N0:5, SEQ ID 
NO: 19, SEQIDN0:21; 

/(b) an isolated nucleic acid molecule comprising a nucleic acid 
sequence se/ected from the group consisting of SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID 
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N0:9, SEQ ID NO: 10, SEQ ID NO:22, SEQ ID NO:24, SEQ nXNO:25, SEQ ID NO:27, 
SEQ ID NO:28, SEQ ID NO:29, SEQ ID NO:30, SEQ ID NQ^2, SEQ ID NO:33, SEQ 
ID NO:35, SEQ ID NO:36, and SEQ ID NO:37, or a homol6g thereof, wherein said 
homolog has an at least 40 contiguous nucleotide region /dentical in sequence to a 40 
contiguous nucleotide region of a nucleic acid sequenc(e selected from the group 
consisting of SEQIDN0:6, SEQIDN0:8, SEQIi/nO:9, SEQ ID NO: 10, SEQ ID 
NO:22, SEQ ID NO:24, SEQ ID NO:25, SEQ ir/NO:27, SEQ ID NO:28, SEQ ID 
NO:29, SEQ ID NO:30, SEQ ID NO:32, SEQ/ID N0:33, SEQ ID NO:35, SEQ ID 
NO:36, and SEQIDNO:37; 

(c) an isolated nucleic' acid molecule comprising a nucleic acid 
sequence selected from the group consfsting of SEQ ID N0:41, SEQ ID NO:42, SEQ ID 
NO:43, SEQ ID NO:45, SEQ ID N(0:46, SEQ ID NO:47, SEQ ID NO:48, and SEQ ID 
NO:50, or a homolog thereof, wherein said homolog has an at least 30 contiguous 
nucleotide region identical in sequence to a 30 contiguous nucleotide region of a nucleic 
acid sequence selected fromihe group consisting of SEQ ID N0:41, SEQ ID NO:42, 
SEQ ID NO:43, SEQ ID ND:45, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, and 



SEQIDNO:50; 

(d) /an isolated nucleic acid molecule comprising a nucleic acid 
sequence selected from the group consisting of SEQ ID N0:51, SEQ ID NO:52, SEQ ID 
NO:54, SEQ ID NO:55, SEQ ED NO:56, SEQ ID NO:57, and SEQ ID NO:59, or a 
homolog thereof, wherein said homolog has an at least 40 contiguous nucleotide region 
identical in sequence to a 40 contiguous nucleotide region of a nucleic acid sequence 
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selected from the group consisting of SEQ ID N0:51, SEQ ID NO:52, SEQ ID NO:54, 
SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:57, and SEQ ID N0Y9; 

(e) an isolated nucleic acid molecule comprising a nucleic acid 
sequence selected from the group consisting of SEQ ID N0:6i) and SEQ ID NO:62, or a 

5 homolog thereof, wherein said homolog has an at least 30/Contiguous nucleotide region 
identical in sequence to a 30 contiguous nucleotide region of a nucleic acid sequence 
selected from the group consisting of SEQ ID N0:6(/and SEQ ID NO:62; 

(f) an isolated nucleic acid moiecule comprising a nucleic acid 
sequence selected from the group consisting o|/SEQ ID NO:63, SEQ ID NO:64, SEQ ID 

10 NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69 and SEQ ID N0:71, or a 

homolog thereof, wherein said homolog has an at least 45 contiguous nucleotide region 
identical in sequence to a 45 contiguous nucleotide region of a nucleic acid sequence 
selected from the group consisting of SEQ ID NO:63, SEQ ID NO:64, SEQ ID NO:66, 
SEQ ID NO:67, SEQ ID NO:68, /eQ ID NO:69 and SEQ ID N0:71; 
15 (g) an isolatefd nucleic acid molecule comprising a nucleic acid 

sequence selected from the grbup consisting of SEQ ID NO:72, SEQ ID NO:74, SEQ ID 
NO:75, SEQ ID NO:76, SEQ ID NO:77, and SEQ ID NO:79, or a homolog thereof, 
wherein said homolog h^h an at least 35 contiguous nucleotide region identical in 
sequence to a 35 contiiguous nucleotide region of a nucleic acid sequence selected from 
20 the group consisting/of SEQ ID NO:72, SEQ ID NO:74, SEQ ID NO:75, SEQ ID NO:76, 
SEQ ID NO:77, a/d SEQ ID NO:79; 

i) an isolated nucleic acid molecule comprising a nucleic acid 
sequence sel/cted from the group consisting of SEQ ID NO:80, SEQ ID NO:82, SEQ ID 
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NO:83, SEQ ID NO:84, SEQ ID NO:85, and SEQ ED NO:87, or a hctoolog thereof, 
wherein said homolog has an at least 45 contiguous nucleotide re/ion identical in 
sequence to a 45 contiguous nucleotide region of a nucleic aci/ sequence selected from 
the group consisting of SEQ ID NO:80, SEQ ID NO:82, S^ ED NO:83, SEQ ID NO:84, 
SEQ ID NO:85, and SEQ ID NO:87; 

(i) an isolated nucleic acid molecuie comprising a nucleic acid 
sequence selected from the group consisting of SEp ID NO:88, SEQ ID NO:89, SEQ ID 
NO:90, SEQ ID NO:91, SEQ ID NO:93, SEQ ID NO:94, SEQ ID NO:95, SEQ ID 
NO:96, SEQ ID NO:98, SEQ ID NO:99, SEQJD NO:101, SEQ ID NO:102, SEQ ID 
NO: 103, SEQ ID NO: 104, and SEQ ID N0:1O6, or a homolog thereof, wherein said 
homolog has an at least 15 contiguous nucleotide region identical in sequence to a 15 
contiguous nucleotide region of a nucleic acid sequence selected from the group 



consisting of SEQ ID NO:88, SEQ'ID NO:89, SEQ ID NO:90, SEQ ID N0:91, SEQ ID 
NO:93, SEQ ID NO:94, SEQ Id'nO:95, SEQ ID NO:96, SEQ ID NO:98, SEQ ID 



(K 



N0:99, SEQ ID NO: 101, SEQ ID NO: 102, SEQ ID NO: 103, SEQ ID NO: 104, and SEQ 
IDNO:106; 

(j) an /isolated nucleic acid molecule having a nucleic acid sequence 
selected from the group consisting of SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID 
NO:110, SEQIDN9:112, SEQ ID N0:113, SEQ ID N0:115, SEQIDNO:116, SEQ ID 

r 

NO:118, SEQIDNO:155, SEQIDNO:157, SEQIDNO:158, SEQIDNO:160, SEQ ID 
N0:161, SEQTONO:163, SEQIDNO:164, SEQIDNO:166, SEQIDNO:167, SEQ ID 
NO: 169, SEQ'ID NO: 170 and SEQ ID NO: 172; and 
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(k) an isolated nucleic acid molecule leaving a nucleic acid sequence 
selected from the group consisting of SEQ ID NO: 11^ SEQ ID NO: 121, SEQ ID 
NO: 122, SEQ ID NO: 123, SEQ ID NO:124, ancLSEQ ID NO:126; 

e. an antibody that selectively binos to any of said immunoregulatory 
proteins; and 

f an inhibitor of a immunofegulatory protein activity identified by its ability 
to inhibit the activity of any of said immunoregulatory proteins. 

27. The method of C^ni 26fwherein said animal is selected from the group 
consisting of canids and felid/ {^L, 

28. The method/of Clairri_26fwherein said composition fiirther comprises a 
component selected from the group consisting of an excipient, an adjuvant and a carrier. 

29. The method of Claim,26fwlrerein said protective compound is selected 

t 

from the group consisting of a naked nuc4&i£jPi^ vaccine and a recombinant cell vaccine. 
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30. A method to produce an immimoregulatory^rotein, said method 
comprising culturing a cell capable of expressing said pirotein, said protein being encoded 
by a nucleic acid molecule selected from the group consisting of 

(a) an isolated nucleic acid molercule comprising a nucleic acid 
sequence selected from the group consisting of SEQ ID NO: 1, SEQ E) N0:4, and SEQ 
ID NO: 19, or a homolog thereof, wherein said/nomolog has an at least 50 contiguous 
nucleotide region identical in sequence to ai60 contiguous nucleotide region of a nucleic 
acid sequence selected from the group co;isisting of SEQ ID NO: 1, SEQ ID N0:4, and 
SEQ ID NO: 19; 

(b) an isolated nucleic acid molecule comprising a nucleic acid 
sequence selected from the group cbnsisting of SEQ ID N0:6, SEQ ED N0:9, SEQ ID 
NO:22, SEQ ID NO:25, SEQ ID/NO:28, SEQ ID NO:30, SEQ ID NO:33, and SEQ ID 
NO:36 or a homolog thereof, wherein said homolog has an at least 40 contiguous 
nucleotide region identical in sequence to a contiguous nucleotide region of a 40 
contiguous nucleotide region of a nucleic acid sequence selected from the group 
consisting of SEQ ID ^^0:6, S9(5lDNO:9, SEQ ID NO:22, SEQ ID NO:25, SEQ ID 
NO:28, SEQ ID NO:M), SEQV^>J0;3<and SEQ ID NO:36; 

(c) / an isolated nucleic acid molecule comprising a nucleic acid 
sequence selected from the group consisting of SEQ ID N0:41, SEQ ID NO:42, SEQ ID 
NO:43, SEQ ID NO:46, and SEQ ID NO:48, or a homolog thereof, wherein said homolog 
has an at least 30 contiguous nucleotide region identical in sequence to a contiguous 
nucleotide remon of a 30 contiguous nucleotide region of a nucleic acid sequence selected 
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from the group consisting of SEQ ID N0:41, SEQ ID NO:42, S^Q ID NO:43, SEQ ID 
NO:46, and SEQ ID NO:48; 

(d) an isolated nucleic acid molecule comprising a nucleic acid 
sequence selected from the group consisting of SEQ ID/NOiSl, SEQ ID NO:52, SEQ ID 
NO:55, and SEQ ID NO:57, or a homolog thereof, v^erein said homolog has an at least 
40 contiguous nucleotide region identical in sequ^ce to a 40 contiguous nucleotide 
region of a nucleic acid sequence selected from/the group consisting of SEQ ID N0:5 1, 
SEQ ID NO:52, SEQ ID NO:55, and SEQ Ie/nO:57; 

(e) an isolated nucleic acid molecule comprising a nucleic acid 
sequence comprising SEQ ID NO: 60, or a homolog thereof, wherein said homolog has an 
at least 30 contiguous nucleotide region identical in sequence to a 30 contiguous 
nucleotide region of a nucleic acid ^quence comprising SEQ ID NO:60; 



(f) an isolated/nucleic acid molecule comprising a nucleic acid 
sequence selected from the group consisting of SEQ ID NO:63, SEQ ID NO:64, SEQ ID 
NO:67, and SEQ ID NO:69^or a homolog thereof, wherein said homolog has an at least 
45 contiguous nucleotide regionjulentical in sequence to a 45 contiguous nucleotide 
region of a nucleic acidyseqiience selected from the group consisting of SEQ ID NO: 63, 
SEQ ID NO:64, SEQ m NO:67, and SEQ ID NO:69; 

(g) / an isolated nucleic acid molecule comprising a nucleic acid 
sequence selected from the group consisting of SEQ ID NO:72, SEQ ID NO:75, and SEQ 
ID NO:77 or a homolog thereof, wherein said homolog has an at least 35 contiguous 
nucleotide region identical in sequence to a 35 contiguous nucleotide region of a nucleic 
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acid sequence selected from the group consisting of SEQ ID NO:72( SEQ ID NO: 75, and 
SEQ ID NO:77; 

(h) an isolated nucleic acid molecule como^sing a nucleic acid 
sequence selected from the group consisting of SEQ ED NofsO, SEQ ID NO:83, and SEQ 

5 ED NO:85, or a homolog thereof, wherein said homologKas an at least 45 contiguous 
nucleotide region identical in sequence to a 45 contiguous nucleotide region of a nucleic 
acid sequence selected from the group consisting of SEQ ID NO:80, SEQ ID NO:83, and 
SEQIDNO:85; 

(i) an isolated nucleic acia molecule comprising a nucleic acid 
10 sequence selected from the group consisting of SEQ ID NO:88, SEQ ID NO:89, SEQ ED 

NO:90, SEQ ID N0:91, SEQ ID NO:94/sEQ ID NO:96, SEQ ID NO:99, SEQ ID 
NO: 102, and SEQ ID NO: 104, or a homolog thereof, wherein said homolog has an at 
least 1 5 contiguous nucleotide region identical in sequence to a 1 5 contiguous nucleotide 
region of a nucleic acid sequence/selected from the group consisting of SEQ ID NO:88, 
15 SEQ ID NO:89, SEQ ID NO:90, SEQ ID N0:91, SEQ ID NO:94, SEQ ID NO:96, SEQ 
IDNO:99, SEQ ID NO:102/and SEQ ID NO: 104; 

(j) an /solatedjiycleic acid molecule having a nucleic acid sequence 
selected from the groui/consi^ng of SEQ ID NO: 107, SEQ ID NO: 1 10, SEQ ID 
N0:113, SEQIDNO/116, SEQIDNO:155, SEQ :^^0:15-8, SEQ ID N0:161, SEQ ID 
20 NO: 164, SEQ ID ^f): 167, and SEQ ID NO: 170; and 

an isolated nucleic acid molecule having a nucleic acid sequence 
selected from tjie group consisting of SEQ ID NO: 1 19, SEQ ID NO: 122, and SEQ ID 
NO: 124. 
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3 1 . The method of Cl^im''50/wherein said cetl expresses a nucleic acid 
molecule selected from the group consisting of nlcaJL-4^^g, nCaIL-4396, nCaIL-4324, 
nCaFlt3L,o,3, nCaFItSLggj, nCaFlt3Lgo4, nCa^L^jg, nCaFltBLggj, nCaFlt3L,o,9, 
nCaFlt3L93, nCaFlt3L75o, nFeFltSLjgj, nFeFlt3L793, nFeFlt3L942, nFeFlt3L873, nFeFlt3L795, 
5 nCaCD4032„ nCaCD40,425, nCaCD40g22, nCaCD40765, nFeCD40336, nCaCD15439o, 

nCaCD 154 1878, nCaCD1547gj/nCaCD 154^33, nFeCD154gg5, nFeCD 1547^0, nFeCD 154533, 
nCaIL-56,0, nCaIL-5402, aCalL-S^^^Tn^alL-nige, nCaIL-13 272, nCaIL-13278, nCan.-13,302, 
nCaIL-13393, nCaIL-l/3333, nC£Hj£j>i^69, nCaIL-13390, nCaIL-13330, nFeIFNa567a, 
nFeIFNa567b, nFeIFNa567„ nFeIFNa4983, nFeIFNa498b, nFeIFNcc498„ nFeIFNa582d, 
10 nFeIFNa5,3^/hFeIFNa567e, nFeIFNa498e, nFeGMCSF444, nFeGMCSF432, and 



nFeGMiZTSFsg,. 
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32. A method to identify a compound capable of ^gulating an immune 
response in an animal, said method comprising: 

(a) contacting an isolated canine JL-4 protein with a putative inhibitory 
compound under conditions in which, in the absenceyof said compound, said protein has 

5 T cell proliferation stimulating activity; and determining if said putative inhibitory 
compound inhibits said activity; 

(b) contacting an isolated c/anine Flt-3 ligand protein with a putative 
inhibitory compound under conditions in ^ich, in the absence of said compound, said 
protein has dendritic precursor cell proliferation stimulating activity; and determining if 

10 said putative inhibitory compound inhib^s said activity; 

(c) contacting an isolated feline Flt-3 ligand protein with a putative 
inhibitory compound under conditions in which, in the absence of said compound, said 
protein has dendritic precursor cell proliferation stimulating activity; and determining if 
said putative inhibitory compound inhibits said activity; 

1 5 (d) contacting an isolated canine CD40 protein with a putative 

inhibitory compound under (Conditions in which, in the absence of said compound, said 
protein has CD40 ligand bmdi^^actiyijy; and determining if said putative inhibitory 
compound inhibits saidActivity; 

(e) /contacting an isolated feline CD40 protein with a putative 

20 inhibitory compouna under conditions in which, in the absence of said compound, said 
protein has CD40 Kgand binding activity; and determining if said putative inhibitory 
compound inhibits said activity; 
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(f) contacting an isolated canine CD 1 54 protein with a putative 
inhibitory compound under conditions in which, in the absence of said compound, said 
protein has B cell proliferation activity; and determining if said putative inhibitory 
compound inhibits said activity; 
5 (g) contacting an isolated felinfe CD 1 54 protein with a putative 

inhibitory compound under conditions in whicK, in the absence of said compound, said 
protein has B cell proliferation activity; and /letermining if said putative inhibitory 
compound inhibits said activity; 

(h) contacting an isolated canine IL-5 protein with a putative inhibitory 
10 compound under conditions in which./in the absence of said compound, said protein has 

TF-1 cell proliferation activity; an(y determining if said putative inhibitory compound 
inhibits said activity; 

(i) contacting an isolated canine IL- 13 protein with a putative 
inhibitory compound under^^ditions in which, in the absence of said compound, said 

15 protein has TF-1 cell proliferation activity; and determining if said putative inhibitory 
compound inhibits said activity; 

(j) /Contacting anisolated feline IFNcc protein with a putative 
inhibitory compound under conditions in which, in the absence of said compound, said 
protein has inhibition of proliferation of GM-CSF stimulated TF-1 cell activity; and 
20 determining if sa/d putative inhibitory compound inhibits said activity; or 

c) contacting an isolated feline GMCSF protein with a putative 
inhibitory coiihpound under conditions in which, in the absence of said compound, said 
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protein has TF-1 cell proliferatLem activity; and determining if said putative inhibitory 
compound inhibits said activ/t?y? 
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